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(57) ABSTRACT

A portable electronic device includes an audio file playing
unit and a surge protector device connected to the audio file
playing unit. The surge protector device includes a protector

module connected to an audio file playing umit and a proces-
sor module connected to the protector module and the audio
file playing unit. The processor module detects electric surges
in the audio file playing unit and controls the protector mod-
ule to filter the detected electric surges when the audio file
playing unit plays audio files.
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PORTABLE ELECTRONIC DEVICE AND
METHOD FOR USING THE SAME

BACKGROUND

1. Technical Field

The present disclosure relates to portable electronic
devices and methods for using the same, and particularly to a
portable electronic device having a surge protection device
and a method for using the same.

2. Description of Related Art

When portable electronic devices such as mobile phones,
personal digital assistants (PDA) and laptop computers are
used to play audio files, many accessories (e.g., earphones or
speakers) are often connected to these portable electronic
devices to output the played audio signals. Thus, the quality
of the audio signals 1s improved. Furthermore, the played
audio signals can be easily transmitted to predetermined posi-
tions.

However, when an accessory 1s connected to an interface of
a portable electronic device, an electric potential on the inter-
face may suddenly change, and an electric surge may be
generated. Furthermore, electric surges can also be generated
when the accessory outputting the audio signals 1s changed
(e.g., selectively changed between a speaker of the portable
clectronic device or an earphone) or the volume of the played
audio signals 1s adjusted. These electric surges may worsen
the audio playing quality, and may also damage the portable
clectronic devices and the accessories.

Theretfore, there 1s room for improvement within the art.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the present portable electronic device and
method for using the same can be better understood with
reference to the following drawings. The components in the
various drawings are not necessarily drawn to scale, the
emphasis instead being placed upon clearly illustrating the
principles of the present portable electronic device and
method for using the same. Moreover, 1n the drawings, like
reference numerals designate corresponding parts throughout
the figures.

FIG. 1 1s a block diagram of a portable electronic device,
according to an exemplary embodiment.

FIG. 2 1s a circuit diagram of the protector module of the
portable electronic device shown 1n FIG. 1.

FIG. 3 1s a main flow chart of a method for using the
portable electronic device shown in FIG. 1, according to an
exemplary embodiment.

FIG. 4 1s a surge filtering tlow chart of the method shown 1n
FIG. 3.

FIG. § 1s a first subsidiary flow chart of the method shown
in FIG. 3, comprising a flow chart of a first detecting method.

FI1G. 6 15 also the first subsidiary flow chart of the method
shown 1n FIG. 3, but comprising a flow chart of a second
detecting method.

FIG. 7 1s a second subsidiary flow chart of the method
shown 1n FIG. 3.

DETAILED DESCRIPTION

FIG. 1 schematically shows a portable electronic device
200, according to an exemplary embodiment. The portable
clectronic device 200 can be a mobile phone, a personal
digital assistant (PDA), a laptop computer, etc. The portable
clectronic device 200 includes a conventional audio file play-
ing unit 80 for playing audio signals and a surge protector
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2

device 100 connected to the audio file playing unit 80 to
detect and filter electric surges. The audio file playing unit 80
includes a left sound channel circuit 801, a right sound chan-
nel circuit 802 and a jack 804. The left sound channel circuit
801 and the right sound channel circuit 802 are used to trans-
mit played audio signals via a left sound channel and a right
sound channel correspondingly. The jack 804 i1s connected
the lett sound channel circuit 801 and the right sound channel
circuit 802. An audio playing accessory 90 (e.g., an earphone
or a speaker) can be connected to the portable electronic
device 200 via the jack 804 to output played audio signals.
When the portable electronic device 200 1s used to play audio
files, the surge protector device 100 can prevent the portable
clectronic device 200 from damage due to electric surges.

The surge protector device 100 includes a processor mod-
ule 10, a protector module 20 and a storage module 30. The
processor module 10 1s electrically connected to the protector
module 20 and the storage module 30.

The processor module 10 includes a central processing unit
(CPU) 12, an electric potential detector 14, a switch 16 and a
timer 18. The electric potential detector 14, the switch 16 and
the timer 18 are all electrically connected to the CPU 12. The
clectric potential detector 14 1s electrically connected to the
audio file playing unit 80 (e.g., the jack 804) of the portable
clectronic device 200.

Also referring to FIG. 2, the protector module 20 includes
a control connector 22, a surge protection chip 23, an input
connector 24, a first output connector 26, a second output
connector 28, and two capacitors C1, C2. The control con-
nector 22 1s connected to the switch 16, such that the CPU 12
can control the protector module 20 via the switch 16. The
surge protection chip 23 can be an NTZD3134N transistor,
which has two sources S1, S2, two gates 1, G2, and two
drains D1, D2. The sources 51, S2 are both grounded. The
gates G1, G2 are both connected to the control connector 22
to recerve control signals from the CPU 12. The capacitor C1
has one pole connected to the drain D1 and another pole
connected to the first output connector 26. The capacitor C2
has one pole connected to the drain D2 and another pole
connected to the second output connector 28. The 1nput con-
nector 24 1s connected between the drain D1 and the capacitor
C1, and 1s also connected between the drain D2 and the
capacitor C2. The audio file playing unit 80 1s connected to
the 1nput connector 24. The first output connector 26 and the
second output connector 28 are correspondingly connected to
the left and rnight sound channel circuits 801, 802 of the
portable electronic device 200.

The storage module 30 can be a conventional storage of the
portable electronic device 200. The storage module 30 stores
a surge protection program. When electric surges are gener-
ated 1n the portable electronic device 200, the processor mod-
ule 10 can detect the electric surges and determine the kind/
type of electric surges. Thus, the processor module 10 selects
a protection program (hereafter selected protection program)
corresponding to the current electric surges, and controls the
protector module 20 to filter the electric surges according to
the selected protection program.

Also referring to FIG. 3, a method for using the portable
clectronic device 200, according to an exemplary embodi-
ment, 1s provided. According to the method, the portable
clectronic device 200 can be used to play audio files and
synchronously filter electric surges generated in the playing
process. The method may include the following steps.

First, an alorementioned portable electronic device 200 1s
provided (Step S1). The audio file playing unit 80 1s then used
to play audio files (Step S2) according to conventional meth-
ods. The played audio signals are mnputted through the mnput
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connector 24, and are respectively outputted through a first
path and a second path. The first path includes the capacitor
C1, the first output connector 26 and the left sound channel
circuit 801 connected 1n series, and the second path includes
the capacitor C2, the second output connector 28 and the right
sound channel circuit 802 connected 1n series.

When the portable electronic device 200 plays audio files,
the surge protection chip 23 1s turned off/deactivated, and the
CPU 12 periodically detects the electric potential of the audio
file playing unit 80 (e.g., the jack 804) with the electric
potential detector 14 1n a predetermined frequency or at pre-
determined intervals, thereby detecting electric surges (Step
S3). It there are electric surges generated in the portable
electronic device 200, the CPU 12 determines the kind of the
current electric surges (Step S4). Particularly, 11 the CPU 12
detects that the electric surges are generated by the accessory
90 connected to the portable electronic device 200 (e.g., the
CPU 12 detects electric surges when the accessory 90 1s being
connected to the jack 804), the CPU 12 performs the first
subsidiary flow (Step S6). If the CPU 12 detects that the
clectric surges are generated by the portable electronic device
200 1itself (e.g., the CPU 12 detects electric surges when
changing the volume of playing audio files), the CPU 12
performs the second subsidiary tflow (Step S7). If there are no
electric surges, the CPU 12 keeps the surge protection chip 23
turned ofl/deactivated via the switch 16 (Step S5) and returns
to Step S3. Thus, the played audio signals can be directly
outputted from the left and right sound channel circuits 221,
222, without effects due to the surge protection chip 23.

Also referring to FIG. 4, 1n either of the first and second
subsidiary flows, a surge filtering flow needs to be performed.
The surge filtering flow may include the following steps.
First, the CPU 12 turns on/activates the surge protection chip
23 via the switch 16 (Step S11). Thus, the electric surges can
be transmitted from the mput connector 24 to the ground by
the drains D1, D2 and the sources 51, S2 of the surge protec-
tion chip 23, thereby filtering electric surges from audio sig-
nals passing through the protector module 20. When the surge
protection chip 23 1s turned on/activates, the CPU 12 starts to
synchronously time a predetermined electric surge filtering
time N using the timer 18 (Step S12). In the time N, the CPU
detects the status of the surge protection chip 23 via the
control connector 22 1n a predetermined frequency (Step
S13). If the surge protection chip 23 remains being turned
on/activated during the time N, the CPU 12 determines that
the electric surges are continuously filtered and the following
steps of the first subsidiary tlow or the second subsidiary tlow
can be performed (Step S14). If the surge protection chip 23
1s turned oitf within the time N, the CPU 12 determines that the
clectric surges has not been completely filtered and returns to
the Step S11.

Also referring to FIG. 5 and FIG. 6, the first subsidiary tlow
may 1include the following steps. First, the CPU 12 determines
that the electric surges are caused by the accessory 90, and
defines accessory connection statuses of the accessory 90
with the portable electronic device 200 (Step S20). Particu-
larly, the status of completely separating the accessory 90
from the portable electronic device 200 (i.e., the status of no
connection between the accessory 90 and the portable elec-
tronic device 200) 1s defined as an 1mitial status, and the status
of correctly and stably connecting the accessory 90 to the
portable electronic device 200 1s defined as a stable status.
The acceptable range of the working electric potential of the
audio file playing unit 80 in the stable status 1s defined as a
stable electric potential range. The status of inserting the
accessory 90 1nto the jack 804 and removing the accessory 90
from the jack 804 are defined as an interrupt status.
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When the CPU 12 detects an interrupt signal in the jack
804, the CPU 12 determines an accessory 1s connected to the
portable electronic device 200 and then performs the surge
protector tlow to filter the electric surges (Step S21). After-
wards, the CPU 12 can detect the connecting status of the
accessory 90 during the electric surge filtering time N accord-
ing to either of a first detecting method and a second detecting
method.

Referring to FIG. 5, 1n the first detecting method, the CPU
12 first detects if there are any other interrupt signals gener-
ated during the electric surge filtering time N after Step S21
(Step S22). If the CPU 12 detects a second interrupt signal at
the jack 804 during the time N, the CPU 12 determines that
the accessory 90 1s separated from the jack 804 when Step 21
1s performed. Thus, the CPU 12 switches off the surge pro-
tection chip 23 to stop the surge protector flow to avoid
unnecessary surge filtering operations (Step S23). If there 1s
no other interrupt signal detected in the jack 804 during the
time N, the CPU 12 determines that the accessory 90 and the
portable electronic device 200 are 1n the stable status during
the time N (Step S24), and further determines that the electric
surges are completely filtered (Step S28). Thus, the first sub-
sidiary flow can be ended.

Referring to FIG. 6, in the second detecting method, the
CPU 12 activates the timer 18 to time after Step S21 (Step
S25), and synchronously detects the working electric poten-
tial of the audio file playing unit 80 using the electric potential
detector 14 1n a predetermined frequency (Step S26). Particu-
larly, the CPU 12 measures 1f the working electric potential of
the audio file playing unit 80 1s in the stable electric potential
range (Step S27). I the electric potential of the audio file
playing unit 80 1s 1n the stable electric potential range, the
CPU 12 determines that the accessory 90 1s corrected con-
nected to the portable electronic device 200 and the electric
surges are completely filtered (Step S28). Thus, the first sub-
sidiary flow can be ended. If the electric potential of the audio
file playing unit 80 1s not in the stable electric potential range,
the CPU 12 further determines if the predetermined electric
surge filtering time N comes using the timer 18 (Step S29). It
the time N has not come, the CPU 12 determines that the
clectric surges are not completely filtered, and continuously
detects the electric potential of the audio file playing unit 80
in the predetermined frequency (1.e., skips to Step 26). It the
time N has come, the CPU 12 determines that the accessory
90 15 separated from the jack 804 during the time N, and
switches off the surge protection chip 23 to stop performing
the surge protector flow (1.e., skips to Step S23). Additionally,
the steps of the first and second detecting methods can also be
synchronously performed.

Also referring to FIG. 7, the second subsidiary tlow may
include the following steps. First, the CPU 12 determines that
the electric surges are caused by the portable electronic
device 200 1itself (Step S30), and performs the surge protector
flow to filter the electric surges (Step S31). Afterwards, the
CPU 12 regulates some relative parameters of the played
audio files (e.g., the volume) to improve the playing quality
(Step S32). Finally, the second subsidiary flow 1s ended.

In the present disclosure, the surge protector device 100
can detect electric surges generated 1n the portable electronic
device 200, determine the kind of the current electric surges,
and filter different kinds of electric surges according to dii-
terent corresponding methods. Furthermore, the surge pro-
tection method according to the exemplary embodiment
includes steps of detecting if accessories are separated from
the portable electronic device 200 when filtering the electric
surges, such that the useless surge filtering operations can be
stopped 1n time.
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It 1s to be further understood that even though numerous
characteristics and advantages of the present embodiments
have been set forth 1n the foregoing description, together with
details of structures and functions ol various embodiments,
the disclosure 1s 1llustrative only, and changes may be made in
detail, especially in matters of shape, size, and arrangement of
parts within the principles of the present invention to the full
extent indicated by the broad general meaning of the terms 1n
which the appended claims are expressed.

What 1s claimed 1s:

1. A portable electronic device, comprising:

an audio file playing unit; and

a surge protector device connected to the audio file playing

umt, wherein the surge protector device includes a pro-
tector module connected to an audio file playing umt and
a processor module connected to the protector module
and the audio file playing unit, and the processor module
detects electric surges in the audio file playing unit and
controls the protector module to filter the detected elec-
tric surges when the audio file playing unit plays audio
files; and

wherein the protector module includes a surge protection

chip, a control connector, an input connector, and two
output connectors, the surge protection chip being a
transistor having two sources, two gates and two drains;
and the sources are both grounded, the gates are both
connected to the processor module via the control con-
nector, the drains are both connected to the input con-
nector, and the output connectors are respectively con-
nected to the drains, such that the surge protection chip
1s connected to the processor module and the audio file
playing unit, and the processor module controls the
surge protection chip to filter electric surges 1n the audio
signals played by the audio file playing unit.

2. The portable electronic device as claimed 1n claim 1,
wherein the processor module includes a CPU and an electric
potential detector connected to the CPU and the audio file
playing unit, the CPU detecting electric surges 1n the audio
file playing unit using the electric potential detector.

3. The portable electronic device as claimed 1n claim 2,
wherein the processor module further includes a switch, the
CPU connected to the protector module via the switch to
control the protector module.

4. The portable electronic device as claimed 1n claim 1,
wherein the audio file playing unit 1s connected to the input
connector and the two output connectors, such that the audio
signals played by the audio file playing unit pass through the
input connector and are respectively outputted from the two
output connectors.

5. The portable electronic device as claimed 1n claim 4,
wherein the protector module further includes two capacitors,
one capacitor having one pole connected to one drain and
another pole connected to the first output connector, and
another capacitor having one pole connected to another drain
and another pole connected to the second output connector.

5

10

15

20

25

30

35

40

45

50

6

6. The portable electronic device as claimed 1n claim 1,
wherein the audio file playing unit includes a left sound
channel circuit and a right sound channel circuit respectively
connected to the two output connectors.

7. The portable electronic device as claimed 1n claim 2,
wherein the protector module further includes a timer con-
nected to the CPU to time the interval of filtering the electric
Surges.

8. The portable electronic device as claimed 1n claim 2,
wherein the audio file playing module includes a jack con-
nected the electric potential connector, the left sound channel
circuit and the right sound channel circuit.

9. The portable electronic device as claimed 1n claim 1,
turther comprising a storage module connected to the proces-
sor module.

10. A method for using a portable electronic device to play
audio files, comprising:

using the portable electronic device to play audio files;

detecting 1f there are any electric surges generated 1n the

portable electronic device when playing audio files;
determining the kinds of the detected electric surges; and
filtering the detected electric surges according to the kinds
of the detected electric surges; wherein the step of {il-
tering the detected electric surges includes:
using a surge protection chip to filter the electric surges;
synchronously timing a predetermined electric surge fil-
tering time
detecting the status of the surge protection chip at a
predetermined frequency in the electric surge filtering,
time and
returning to filter the electric surges 11 the surge protec-
tion chip 1s turned off during the electric surge filter-
ing time, and performing the following steps accord-
ing to the kinds of the electric surges 1f the surge
protection chip stays turned on during the electric
surge filtering time.

11. The method as claimed in claim 10, wherein the
detected electric surges are filtered by an NTZID3154N tran-
s1stor.

12. The method as claimed in claim 10, further comprising
a step of detecting the connecting status of an accessory
connected to the portable electronic device 1n the electric
surge filtering time, and stopping to the filter electric surges
when the accessory 1s separated from the portable electronic
device 1n the electric surge filtering time.

13. The method as claimed 1n claim 12, wherein the con-
necting status ol the accessory 1s detected by detecting signals
generated by connecting or separating operation between the
portable electronic device and the accessory.

14. The method as claimed in claim 12, wherein the con-
necting status of the accessory 1s detected by measuring the
clectric potential of the audio file playing unait.

15. The method as claimed in claim 10, further comprising
a step of regulating parameters of the played audio files.
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